Effects on rat slice function in vitro of proteins from the urine of patients with myelomatosis and nephrosis. Clinical Science and Molecular Medicine 1974; 46:283-94 . 17 The blood glucose control obtained when using semisynthetic monocomponent human insulin (insulin A) was compared with that using standard monocomponent porcine insulin (insulin B) in 14 children in a double blind crossover study. At the start of the study age, duration of diabetes, insulin dose, and daily carbohydrate intake were the same in both groups. After a one month run in period of standard treatment with porcine insulin the children were randomly divided into group 1 (three months of insulin A followed by three months of insulin B) and group 2 (three months of insulin B followed by three months of insulin A). During each treatment period blood glucose control was assessed by clinical symptoms, glycosylated haemoglobin, and home blood glucose monitoring. Although a significant difference in the period after lunch during 24 hour blood glucose profiles suggested a shorter onset time and faster peak action time of human insulin, no significant difference in the overall diabetic control was seen between the two types of insulin. There was a trend towards improved blood glucose control (irrespective of insulin) as the trial progressed. No
Introduction
The final stage in the development of pure insulin is now complete with the introduction of human insulin. A protein with an amino acid sequence identical with that of naturally occurring human insulin can be manufactured either biosynthetically by DNA recombinant techniques' or by chemical modification of porcine insulin. In the latter process the terminal amino acid of the 5 chain of the porcine insulin is substituted by a chemical enzymatic technique replacing alanine with threonine.2 X We report a clinical trial comparing the effects of chemically modified semisynthetic monocomponent human insulin and monocomponent porcine insulin on blood glucose control in a group of diabetic children.
Patients and methods
Seventeen children were originally selected for the trial. Informed consent was obtained from the children and their parents and the study protocol approved by the hospital's ethics committee. Three children were unable to complete the trial owing to failure to comply with the data collection. All the children were treated with either human monocomponent Monotard and Actrapid insulin (A) or porcine monocomponent Monotard and Actrapid insulin (B) (Novo). The trial had a double blind, crossover design and began with a one month run in period. During the run in period subjects continued with monocomponent porcine insulin and every effort was made to optimise blood glucose control. The children were then randomly allocated to group 1 (three months of insulin A, changing to three months of insulin B; n=8) and group 2 (three months of insulin B, changing to three months of insulin A; n=6). Twelve of the 14 children were treated with a once daily regimen of Actrapid and Monotard, and one child in each group was treated with a twice daily regimen of Monotard and Actrapid insulin.
At the end of the run in period and at the end of three months with each insulin the subjects were assessed clinically and blood samples taken for estimation of glycosylated haemoglobin. Blood glucose concentration was measured at home at least once daily and a seven point 24 hour profile performed at least twice a month. Blood glucose was measured using Dextrostix and reflectance meters (Glucometer) (Ames). Blood samples were also taken for plasma C peptide estimation. Clinical assessments included documentation of height and weight, insulin dose, reactions to insulin, and hypoglycaemic episodes. Close contact was maintained with all children and their families by telephone together with home visits and routine clinical appointments. Throughout the study the insulin dose was altered as indicated by the assessment of blood glucose control.
All values in the study are expressed as means with standard deviations given in parentheses.
Results
At the beginning of the study there were no significant differences between the two groups in age, height, weight, duration of diabetes, or initial daily insulin requirements (table). Only one subject showed evidence of endogenous insulin secretion as estimated by random measurement of plasma concentration of C peptide.
Chlaracterristics ofpatients on entry to study. Fi;gures are means (SD irn parentheses) The values for glycosylated haemoglobin were 119",, (2 5"%) during treatment with insulin A, aind 1 1 51 , (38 '',,) during treatment with insulin B (difference not significant). Data from blood glucose estimations performed at home were separated into (a) mean fasting blood glucose concentration of all the samples tested during each insulin period, and (b) 24 hour blood glucose profiles compiled from the seven point estimations taken twice monthly. Comparison of the fasting blood glucose concentration during treatrnent with insulin A (7 8 (4-9) mmol/l; 141 (88) mg,/100 ml; n=164) with that during treatment with insulin B (8-3 (4 6) mmol/1; 150 (83) mg,1100 ml; n= 146) showed no significant difference (Student's t test). Comparison of the 24 hour blood glucose profiles disclosed a significant difference only in the period after lunch (A B; p 0 01; pooled t test) (figure). Twenty four hour blood glucose profiles for human and porcine insulin compiled from seven point estimations taken twice monthly. Points are means. Bars are SEM. *p<0-02 (pooled t test). Conversion: SI to traditiolnal units-Glucose: 1 mmol/l 18 mg/ 1(00 ml.
Comparison of fasting blood glucose concentrations throughout the trial irrespective of insulin showed a fall in both groups (group 1: 9 9 (5 3) to 8-1 (5 7) mmol/l (178 (95) to 146 (103) mg/100 ml); (group 2: 90 (5-1) to 7-5 (29) mmol/l (162 (92) to 135 (52) mg/100 ml)). This reached significance in group 1 (p< 001; Student's t test).
Total mean daily insulin dose for each insulin rose slightly during the trial (A 47.9 (18 8) to 48-2 (17 6) units; B 44-5 (16 4) to 45-1 (17-7) units). There was no significant difference in dose between the insulins (Student's t test). No adverse clinical reactions were reported and there were no problems at the site of injection, no skin reactions, and no evidence of lipoatrophy. There were no admissions for ketoacidosis during the trial, and the incidence of hypoglycaemia (only mild, self correcting episodes) was similar with both treatment regimens.
Discussion
Blood glucose control appeared to improve over the seven months of the trial, irrespective of the order in which the insulins were used. The improvement in blood glucose control presumably related to closer contact with medical staff, regular discussion at home as well as in the hospital clinic, the regular use of home blood glucose measurements, and a possible improvement in the child's understanding of his diabetes and its management. This observation has been noted in studies of diabetes in adults.3 The use of a programme of home blood glucose monitoring together with reflectance meters was well tolerated by 14 of the 17 children originally selected, all of whom continued to perform home blood glucose monitoring after the trial.
When comparing the two insulins the only significant difference seen was that of a higher blood glucose concentration after lunch during treatment with the human semisynthetic insulin. Given that the insulin doses were the same for both groups, this suggests a slightly different action time for human insulin. This observation has been noted for biosynthetic human insulin.4 Despite this difference, overall control as assessed from mean fasting blood glucose and glycosylated haemoglobin values was the same for both insulins. There were no differences in clinical response to insulin: there was no increase in the incidence of hypoglycaemia and no fall in the daily insulin requirements on changing from porcine to human insulin.
The object of treatment in diabetes is to replace insulin as physiologically as possible; the identical molecular structure of this missing hormone is now available. Theoretical long term benefits have been suggested with its use in the clinical management of diabetes.5 Given our finding that blood glucose control with human insulin is similar to that obtained with porcine insulin, our personal view is that human insulin is the treatment of choice for newly diagnosed diabetic children who require many years of treatment with insulin.
